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1
VEHICLE-BODY SIDE PART STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a national phase application of Interna-
tional Application No. PCT/JP2011/076936, filed Nov. 22,
2011, the content of which is incorporated herein by refer-
ence.

TECHNICAL FIELD

The present invention relates to a side part structure of a
vehicle in which a side sill is joined to a center pillar and a
floor panel.

BACKGROUND ART

Patent Literature 1 discloses a side part structure of a
vehicle which has a reinforcing member that is joined to an
inner panel and a floor panel and is inclined inward in the
vehicle width direction from the inner panel to the floor panel.

PRIOR ART DOCUMENT
Patent Literature

Patent Literature 1: Japanese Patent Application Publication
No. 05-262264 (JP 05-262264 A)

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

In recent years, the use of high-tensile steel plates is
increasing in order to achieve weight reduction of vehicle
bodies and to ensure collision performance. However,
because a side sill has to cope with various mode of collision
including front collision and lateral collision, about a dozen
various additional reinforcing members, such as patches and
bulkheads, are currently attached to a side sill. Thus, when a
reinforcing member as described in Patent Literature 1 is
attached, a certain degree of weight reduction and collision
performance can be both achieved. However, from the view-
point of achieving both weight reduction and collision per-
formance, the vehicle-body side part structure that is
described in Patent Literature 1 is not satisfactory and there is
still a room for improvement.

It is, therefore, an object of the present invention to provide
a vehicle-body side part structure which can achieve both
weight reduction and collision performance.

Means for Solving the Problem

A vehicle-body side part structure according to the present
invention includes: a side sill that includes an outer panel that
is located on the outside in a vehicle width direction and
extends in a vehicle longitudinal direction and an inner panel
that is located on the inside in a vehicle width direction and
extends in a vehicle longitudinal direction, the side sill being
joined to a center pillar; a floor panel that is joined to a lower
portion in a vehicle vertical direction of the side sill; and a
reinforcing member that extends from a front end portion of
the side sill toward a rear end portion of the side sill beyond at
least the center pillar and is joined to the inner panel and the
floor panel. A lateral high-rigidity portion that has an
increased rigidity in the vehicle width direction is formed in
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a central portion in the vehicle longitudinal direction of at
least one of the side sill and the reinforcing member, and a
longitudinal high-rigidity portion that has an increased rigid-
ity in the vehicle longitudinal direction is formed in an end
portion in the vehicle longitudinal direction of at least one of
the side sill and the reinforcing member.

In the vehicle-body side part structure according to the
present invention, a lateral high-rigidity portion and a longi-
tudinal high-rigidity portion are formed in at least one of the
side sill and the reinforcing member to increase the rigidity in
the vehicle width direction in a central portion in the vehicle
longitudinal direction and to increase the rigidity in the
vehicle longitudinal direction in end portions in the vehicle
longitudinal direction. It is, therefore, possible to improve the
collision performance against various modes of collision
including lateral collision and front collision while achieving
weight reduction.

Inthe present invention, a first outer panel recessed portion
that is recessed toward the inner panel may be formed in a
central portion in the vehicle longitudinal direction of the
outer panel, and a first inner panel recessed portion that is
recessed toward the outer panel may be formed in a central
portion in the vehicle longitudinal direction of the inner
panel.

When the first outer panel recessed portion is formed in the
outer panel as described above, the rigidity in the vehicle
width direction in a central portion in the vehicle longitudinal
direction can be enhanced. Also, when the first inner panel
recessed portion is formed in the inner panel, the rigidity in
the vehicle width direction in a central portion in the vehicle
longitudinal direction can be enhanced. Thus, the first inner
panel recessed portion functions as a lateral high-rigidity
portion. When a lateral high-rigidity portion is formed in the
outer panel and the inner panel, which are major components
of the side sill, simplification and weight reduction of the
vehicle-body side part structure can be achieved.

In the present invention, the first outer panel recessed por-
tion and the first inner panel recessed portion may be located
in such locations that the first outer panel recessed portion is
brought into abutting contact with the first inner panel
recessed portion when the outer panel is pulled upward in the
vehicle vertical direction and inward in the vehicle width
direction.

At the time of a lateral-collision, the outer panel is pulled
upward in the vehicle vertical direction and inward in the
vehicle width direction by the center pillar. Thus, when the
first inner panel recessed portion and the first outer panel
recessed portion are located as described above, the outer
panel can be prevented from being deformed because the first
outer panel recessed portion is inhibited from moving upward
in the vehicle vertical direction and inward in the vehicle
width direction by the first inner panel recessed portion at the
time of a lateral collision.

In the present invention, the first inner panel recessed por-
tion may be located above the first outer panel recessed por-
tion in the vehicle vertical direction.

When the first inner panel recessed portion and the first
outer panel recessed portion are located as described above, it
is ensured that the first outer panel recessed portion is brought
into abutting contact with the first inner panel recessed por-
tion when the outer panel is pulled upward in the vehicle
vertical direction at the time of a lateral collision.

In the present invention, an upper surface in the vehicle
vertical direction of the first outer panel recessed portion may
be a slope that faces inward in the vehicle width direction, and
a lower surface in the vehicle vertical direction of the first
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inner panel recessed portion may be a slope that faces out-
ward in the vehicle width direction.

When the first inner panel recessed portion and the first
outer panel recessed portion are formed as described above,
the lower surface in the vehicle vertical direction of the first
inner panel recessed portion can be opposed to the upper
surface in the vehicle vertical direction of the first outer panel
recessed portion. Thus, because the lower surface in the
vehicle vertical direction of the first inner panel recessed
portion and the upper surface in the vehicle vertical direction
of the first outer panel recessed portion can be brought into
face-to-face contact at the time of a lateral collision, the first
outer panel recessed portion can be effectively inhibited from
moving upward in the vehicle vertical direction and inward in
the vehicle width direction.

In addition, because the lower surface in the vehicle verti-
cal direction of the first inner panel recessed portion is located
on the inside in the vehicle width direction of the upper
surface in the vehicle vertical direction of the first outer panel
recessed portion, it is ensured that the first outer panel
recessed portion is brought into abutting contact with the first
inner panel recessed portion when the outer panel is pulled
inward in the vehicle width direction.

In the present invention, the first outer panel recessed por-
tion and the first inner panel recessed portion may extend in
the vehicle longitudinal direction with the deepest part
formed in a central portion in the vehicle longitudinal direc-
tion thereof.

When the first outer panel recessed portion and the first
inner panel recessed portion are formed as described above, it
is possible to further improve the function as a lateral high-
rigidity portion while achieving simplification and weight
reduction of the vehicle-body side part structure.

In the present invention, the reinforcing member may have
a bulging portion that bulges inward in the vehicle width
direction in a central portion in the vehicle longitudinal direc-
tion thereof, and a pair of floor cross members that extend in
the vehicle width direction may be joined to the vicinity of
both end portions in the vehicle longitudinal direction of the
bulging portion of the reinforcing member.

When the reinforcing member has a bulging portion in a
central portion in the vehicle longitudinal direction thereof
and a pair of floor cross members are joined to the vicinity of
both end portions in the vehicle longitudinal direction of the
bulging portion as described above, the rigidity in the vehicle
width direction in a central portion in the vehicle longitudinal
direction can be enhanced. Thus, the bulging portion func-
tions as a lateral high-rigidity portion. Because a lateral high-
rigidity portion is formed in the reinforcing member as
described above, simplification and weight reduction of the
vehicle-body side part structure can be achieved.

Atthe time of a lateral collision, because the center pillar is
collapsed inward in the vehicle width direction, the side sill,
which is joined to the center pillar, is also deformed in such a
manner as to collapse inward in the vehicle width direction.
Thus, when a bulging portion is formed in the reinforcing
member as described above, the bulging portion can support
the side sill from inside in the vehicle width direction and
prevents the side sill from collapsing inward in the vehicle
width direction inward. As a result, the side sill is prevented
from undergoing cross-sectional deformation, and the rigid-
ity of the vehicle body against a lateral collision can be
enhanced.

In the present invention, bulging portion may be inclined
inward in the vehicle width direction from the location of the
junction with the inner panel to the location of the junction
with the floor panel.
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When the bulging portion is inclined as described above,
the side sill can be further prevented from being collapsed
inward in the vehicle width direction.

Inthe present invention, a first closed cross-section may be
formed by the inner panel, the reinforcing member and the
floor panel.

When a first closed cross-section is formed by the inner
panel, the reinforcing member and the floor panel as
described above, it is possible to enhance the rigidity in the
vehicle longitudinal direction and the vehicle width direction
while achieving weight reduction.

In the present invention, a second inner panel recessed
portion that is recessed outward in the vehicle width direction
and extends in the vehicle longitudinal direction may be
formed in at least one of end portions in the vehicle longitu-
dinal direction of the inner panel, a first reinforcing member
raised portion that protrudes inward in the vehicle width
direction and extends in the vehicle longitudinal direction
may be formed in at least one of end portions in the vehicle
longitudinal direction of the reinforcing member, and a sec-
ond closed cross-section may be formed by the second inner
panel recessed portion and the first reinforcing member raised
portion.

When the second inner panel recessed portion and the first
reinforcing member raised portion are formed as described
above, the rigidity in the vehicle longitudinal direction and
the vehicle width direction in end portions in the vehicle
longitudinal direction can be enhanced. In addition, because
a second closed cross-section is formed by the second inner
panel recessed portion and the first reinforcing member raised
portion, the rigidity in the vehicle longitudinal direction and
the vehicle width direction in end portions in the vehicle
longitudinal direction can be further enhanced. Thus, the
second inner panel recessed portion, the first reinforcing
member raised portion and the second closed cross-section
can be allowed to function as longitudinal high-rigidity por-
tions.

In the present invention, a second reinforcing member
raised portion that protrudes inward in the vehicle width
direction and extends in the vehicle longitudinal direction
may be formed in a lower end portion in the vehicle vertical
direction of at least one of end portions in the vehicle longi-
tudinal direction of the reinforcing member, and a third closed
cross-section may be formed by the second reinforcing mem-
ber raised portion, the inner panel and the floor panel.

When the second reinforcing member raised portion is
formed as described above, the rigidity in the vehicle longi-
tudinal direction and the vehicle width direction in end por-
tions in the vehicle longitudinal direction can be enhanced. In
addition, because a third closed cross-section is formed by the
second reinforcing member raised portion, the inner panel
and the floor panel, the rigidity in the vehicle longitudinal
direction in end portions in the vehicle longitudinal direction
can be further enhanced. Thus, the second reinforcing mem-
ber raised portion and the third closed cross-section can be
allowed to function as longitudinal high-rigidity portions.

In addition, because the third closed cross-section
enhances the rigidity of the junction between the inner panel
and the floor panel, the inner panel can be prevented from
being bent relative to the floor panel. Thus, the side sill can be
further prevented from being collapsed inward in the vehicle
width direction.

In the present invention, the inner panel may include an
upper flange portion and a lower flange portion that are joined
to the outer panel at an upper portion and a lower portion,
respectively, in the vehicle vertical direction thereof, a top
wall portion that extends inward in the vehicle width direction
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from the upper flange portion, a bottom wall portion that
extends inward in the vehicle width direction from the lower
flange portion, and a side wall portion that is connected to
inner end edges in the vehicle width direction of the top wall
portion and the bottom wall portion, and the reinforcing
member may be joined to the top wall portion and the side
wall portion to reinforce the ridge between the top wall por-
tion and the side wall portion.

Because the ridge between the top wall portion and the side
wall portion of the inner panel is reinforced by the reinforcing
member, the shape-maintaining rigidity of the ridge is
increased and the inner panel can be prevented from being
deformed.

In the present invention, the strength of the side sill and the
reinforcing portion may be higher in an upper part in the
vehicle vertical direction than in a lower part in the vehicle
vertical direction.

Because a lower part in the vehicle vertical direction does
not need to have as high strength as an upper part in the
vehicle vertical direction, further weight reduction can be
achieved by varying the strength of the side sill and the
reinforcing portion in the vehicle vertical direction.

Effect of the Invention

According to the present invention, both weight reduction
and collision performance can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view that illustrates a part of a
vehicle-body side part structure according to a first embodi-
ment.

FIG. 2 is a plan view that illustrates a part of the vehicle-
body side part structure according to the first embodiment.

FIG. 3 is a partial cross-sectional view that is taken along
the line III-III that is shown in FIG. 1 and FIG. 2.

FIG. 4 is a partial cross-sectional view that is taken along
the line IV-IV that is shown in FIG. 1 and FIG. 2.

FIG. 5 is a perspective view that illustrates a part of an outer
panel.

FIG. 6 is a partial cross-sectional view that is taken along
the line VI-VI that is shown in FIG. 5.

FIG. 7 is a perspective view that illustrates a part of an inner
panel.

FIG. 8 is a partial cross-sectional view that is taken along
the line VIII-VIII that is shown in FIG. 7.

FIG. 9 is a perspective view that illustrates a part of a
backup panel.

FIG. 10 is a cross-sectional view that is taken along the line
x-X that is shown in FIG. 9.

FIG. 11 is a diagram that illustrates how a conventional
vehicle-body side part structure is deformed at the time of a
lateral collision.

FIG. 12 is a diagram that illustrates how a vehicle-body
side part structure according to the first embodiment is
deformed at the time of a lateral collision.

FIG. 13 is a perspective view that illustrates a part of a
vehicle-body side part structure according to a second
embodiment.

FIG. 14 is a partial cross-sectional view that is taken along
the line XIV-XIV that is shown in FIG. 13.

FIG. 15 is a perspective view that illustrates members that
are used in a vehicle-body side part structure according to a
third embodiment, in which (a) shows an outer panel, (b)
shows an inner panel and (c¢) shows a backup panel.
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FIG. 16 is a partial cross-sectional view of a vehicle-body
side part structure according to a fourth embodiment.

MODES FOR CARRYING OUT THE INVENTION

Description is hereinafter made of embodiments of a
vehicle-body side part structure according to the present
invention with reference to the drawings. In all the drawings,
the same or corresponding elements are designated by the
same reference numerals and redundant description is omit-
ted. In the following description, the term “vertical direction”
refers to a vertical direction in the vehicle vertical direction,
and the term “longitudinal direction” refers to a longitudinal
direction in the vehicle longitudinal direction.

First Embodiment

FIG. 1 is a perspective view that illustrates a part of a
vehicle-body side part structure according to a first embodi-
ment. FIG. 2 is a plan view that illustrates a part of the
vehicle-body side part structure according to the first embodi-
ment. FIG. 3 is a partial cross-sectional view that is taken
along the line III-III that is shown in FIG. 1 and FIG. 2. FIG.
4 is a partial cross-sectional view that is taken along the line
IV-IV that is shown in FIG. 1 and FIG. 2. In all the drawings,
an arrow X indicates the inside (inside of the cabin) in the
vehicle width direction, an arrow Y indicates the front side in
the vehicle longitudinal direction, and an arrow Z indicates
the upper side in the vehicle vertical direction.

As shown in FIG. 1 to FIG. 4, a vehicle-body side part
structure 1 according to this embodiment includes a center
pillar 2 that is erected in the vehicle vertical direction at a
central part in the vehicle longitudinal direction, a side sill 3
that is joined to a lower end portion of the center pillar 2 and
extends in the vehicle longitudinal direction, a front floor
cross member 4 that extends in the vehicle width direction
and is joined to the side sill 3, and a rear floor cross member
5 that is located on the rear side of the front floor cross
member 4 in the vehicle longitudinal direction, extends in the
vehicle width direction and is joined to the side sill 3. While
only the vehicle-body side part structure 1 on the left side of
the vehicle is shown in FIG. 1 and FIG. 2, the center pillar 2
and the side sill 3 are also included in the vehicle-body side
part structure 1 on the right side of the vehicle.

The center pillar 2 is joined to the outside in the vehicle
width direction (outside of the vehicle) of the side sill 3 at a
location that is opposed to the rear floor cross member 5 with
the side sill 3 therebetween.

The side sill 3 includes an outer panel 11 that is located on
the outside in the vehicle width direction of the side sill 3, an
inner panel 12 that is located on the inside (inside of the cabin)
in the vehicle width direction of the outer panel 11, and a
backup panel 13 that is located on the inside in the vehicle
width direction of the inner panel 12.

FIG. 5 is a perspective view that illustrates a part of the
outer panel. FIG. 6 is a partial cross-sectional view that is
taken along the line VI-VI that is shown in FIG. 5.

As shown in FIG. 1 to FIG. 6, the outer panel 11 extends in
the vehicle longitudinal direction, and is joined to the center
pillar 2 on the outside in the vehicle width direction. The joint
between the outer panel 11 and the center pillar 2 is made by
resistance welding, such as spot welding.

The outer panel 11 is formed by bending one steel plate. In
other words, the outer panel 11 includes an upper flange
portion 15 that is located in an uppermost position in the
vehicle vertical direction and extends in the vehicle vertical
direction, a top wall portion 16 that extends outward in the
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vehicle width direction from a lower end edge in the vehicle
vertical direction of the upper flange portion 15, an upper side
wall portion 17 that extends downward in the vehicle vertical
direction from an outer end edge in the vehicle width direc-
tion of the top wall portion 16, a lower flange portion 18 that
is located in a lowermost position in the vehicle vertical
direction and extends in the vehicle vertical direction, a bot-
tom wall portion 19 that extends outward in the vehicle width
direction from an upper end edge in the vehicle vertical direc-
tion of the lower flange portion 18, a lower side wall portion
20 that extends upward in the vehicle vertical direction from
an outer end edge in the vehicle width direction of the bottom
wall portion 19, and an outer panel bead portion 21 that is
recessed inward in the vehicle width direction (toward the
inner panel 12) from a lower end edge in the vehicle vertical
direction of the upper side wall portion 17 and an upper end
edge in the vehicle vertical direction of the lower side wall
portion 20.

Thus, aridge that extends in the vehicle longitudinal direc-
tion is formed between the upper flange portion 15 and the top
wall portion 16. A ridge that extends in the vehicle longitu-
dinal direction is formed between the top wall portion 16 and
the upper side wall portion 17. A ridge that extends in the
vehicle longitudinal direction is formed between the lower
flange portion 18 and the bottom wall portion 19. A ridge that
extends in the vehicle longitudinal direction is formed
between the bottom wall portion 19 and the lower side wall
portion 20.

The angle that is formed by the top wall portion 16 and the
upper side wall portion 17 is generally a right angle. The angle
that is formed by the bottom wall portion 19 and the lower
side wall portion 20 is generally a right angle. The top wall
portion 16 and the bottom wall portion 19 are located gener-
ally parallel to each other. The upper side wall portion 17 and
the lower side wall portion 20 are located in a linear arrange-
ment. In reality, the upper side wall portion 17 and the lower
side wall portion 20 are formed in the form of one flat plate
and the outer panel bead portion 21 is formed by recessing a
central portion in the vehicle vertical direction thereof inward
in the vehicle width direction.

The outer panel bead portion 21 extends in the vehicle
longitudinal direction. The outer panel bead portion 21
includes an outer panel bead central portion 22 that is located
at a central part in the vehicle longitudinal direction thereof
and extends in the vehicle longitudinal direction, and a pair of
outer panel bead end portions 27 that are located at both end
portions in the vehicle longitudinal direction of the outer
panel bead central portion 22 and extend in the vehicle lon-
gitudinal direction. The outer panel bead central portion 22
and the paired outer panel bead end portions 27 are formed in
the form of one gutter without joints or level differences.

The outer panel bead central portion 22 of the outer panel
bead portion 21 is a portion that is located generally between
the front floor cross member 4 and the rear floor cross member
5 (refer to FIG. 2). The outer panel bead central portion 22
includes an outer panel bead upper wall portion 23 that is
inclined downward in the vehicle vertical direction and
extends inward in the vehicle width direction from a lower
end edge in the vehicle vertical direction of the upper side
wall portion 17, an outer panel bead lower wall portion 24 that
extends inward in the vehicle width direction from an upper
end edge in the vehicle vertical direction of the lower side
wall portion 20, and an outer panel bead bottom wall portion
25 that is connected to an inner end edge in the vehicle width
direction of'the outer panel bead upper wall portion 23 and an
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inner end edge in the vehicle width direction of the outer
panel bead lower wall portion 24 and extends in the vehicle
vertical direction.

Thus, a ridge that extends in the vehicle longitudinal direc-
tion is formed between the upper side wall portion 17 and the
outer panel bead upper wall portion 23. A ridge that extends in
the vehicle longitudinal direction is formed between the outer
panel bead upper wall portion 23 and the outer panel bead
bottom wall portion 25. A ridge that extends in the vehicle
longitudinal direction is formed between the outer panel bead
bottom wall portion 25 and the outer panel bead lower wall
portion 24. A ridge that extends in the vehicle longitudinal
direction is formed between the outer panel bead lower wall
portion 24 and the lower side wall portion 20.

An upper surface 23a of the outer panel bead upper wall
portion 23 that faces upward in the vehicle vertical direction
is a slope that faces inward in the vehicle width direction. The
angle of inclination of the upper surface 23a toward the inside
in the vehicle width direction is gradually changed such that
it gradually decreases from the center in the vehicle longitu-
dinal direction toward the paired outer panel bead end por-
tions 27. At the connections with the paired outer panel bead
end portions 27, the angle of inclination of the upper surface
23a toward the inside in the vehicle width direction is 0°, and
the outer panel bead upper wall portion 23 extends only
inward in the vehicle width direction from a lower end edge in
the vehicle vertical direction of the upper side wall portion 17.
The angle that is formed by the outer panel bead bottom wall
portion 25 and the outer panel bead lower wall portion 24 is
generally a right angle. The angle that is formed by the outer
panel bead lower wall portion 24 and the lower side wall
portion 20 is generally a right angle.

The depth to which the outer panel bead central portion 22
is recessed inward in the vehicle width direction from the
upper side wall portion 17 and the lower side wall portion 20
is largest at the center in the vehicle longitudinal direction. In
other words, the recess is deepest at the center in the vehicle
longitudinal direction of the outer panel bead central portion
22. The depth is gradually changed such that it gradually
decreases toward the paired outer panel bead end portions 27.
It should be noted that the depth of the recess may be the same
over a prescribed length at a center part in the vehicle longi-
tudinal direction of the outer panel bead central portion 22 as
shown in FIG. 5.

As shown in FIG. 4, each outer panel bead end portion 27
of the outer panel bead portion 21 includes an outer panel
bead upper wall portion 28 that extends inward in the vehicle
width direction from a lower end edge in the vehicle vertical
direction of the upper side wall portion 17, an outer panel
bead lower wall portion 29 that extends inward in the vehicle
width direction from an upper end edge in the vehicle vertical
direction of'the lower side wall portion 20, and an outer panel
bead bottom wall portion 30 that is connected to an inner end
edge in the vehicle width direction of the outer panel bead
upper wall portion 28 and an inner end edge in the vehicle
width direction of the outer panel bead lower wall portion 29
and extends in the vehicle vertical direction.

Thus, a ridge that extends in the vehicle longitudinal direc-
tion is formed between the upper side wall portion 17 and the
outer panel bead upper wall portion 28. A ridge that extends in
the vehicle longitudinal direction is formed between the outer
panel bead upper wall portion 28 and the outer panel bead
bottom wall portion 30. A ridge that extends in the vehicle
longitudinal direction is formed between the outer panel bead
bottom wall portion 30 and the outer panel bead lower wall
portion 29. A ridge that extends in the vehicle longitudinal
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direction is formed between the outer panel bead lower wall
portion 29 and the lower side wall portion 20.

The angle that is formed by the upper side wall portion 17
and the outer panel bead upper wall portion 28 is generally a
right angle. The angle that is formed by the outer panel bead
upper wall portion 28 and the outer panel bead bottom wall
portion 30 is generally a right angle. The angle that is formed
by the outer panel bead bottom wall portion 30 and the outer
panel bead lower wall portion 29 is generally a right angle.

FIG. 7 is a perspective view that illustrates a part of the
inner panel. FIG. 8 is a partial cross-sectional view that is
taken along the line VIII-VIII that is shown in FIG. 7.

As shown in FIG. 1 to FIG. 4, FIG. 7 and FIG. 8, the inner
panel 12 extends in the vehicle longitudinal direction, and is
joined to the outer panel 11 on the outside in the vehicle width
direction. The joint between the outer panel 11 and the inner
panel 12 is made by resistance welding, such as spot welding.

The inner panel 12 is formed by bending one steel plate. In
other words, the inner panel 12 includes an upper flange
portion 32 that is located in an uppermost position in the
vehicle vertical direction and extends in the vehicle vertical
direction, a top wall portion 33 that extends inward in the
vehicle width direction from a lower end edge in the vehicle
vertical direction of the upper flange portion 32, an upper side
wall portion 34 that extends downward in the vehicle vertical
direction from an inner end edge in the vehicle width direc-
tion of the top wall portion 33, a lower flange portion 35 that
is located in a lowermost position in the vehicle vertical
direction and extends in the vehicle vertical direction, a bot-
tom wall portion 36 that extends inward in the vehicle width
direction from an upper end edge in the vehicle vertical direc-
tion of the lower flange portion 35, a lower side wall portion
37 that extends upward in the vehicle vertical direction from
an inner end edge in the vehicle width direction of the bottom
wall portion 36, and an inner panel bead portion 38 that is
recessed outward in the vehicle width direction (toward the
outer panel 11) from a lower end edge in the vehicle vertical
direction of the upper side wall portion 34 and an upper end
edge in the vehicle vertical direction of the lower side wall
portion 37.

Thus, aridge that extends in the vehicle longitudinal direc-
tion is formed between the upper flange portion 32 and the top
wall portion 33. A ridge that extends in the vehicle longitu-
dinal direction is formed between the top wall portion 33 and
the upper side wall portion 34. A ridge that extends in the
vehicle longitudinal direction is formed between the lower
flange portion 35 and the bottom wall portion 36. A ridge that
extends in the vehicle longitudinal direction is formed
between the bottom wall portion 36 and the lower side wall
portion 37.

The angle that is formed by the top wall portion 33 and the
upper side wall portion 34 is generally a right angle. The angle
that is formed by the bottom wall portion 36 and the lower
side wall portion 37 is generally a right angle. The top wall
portion 33 and the bottom wall portion 36 are located gener-
ally parallel to each other. The upper side wall portion 34 and
the lower side wall portion 37 are located in a linear arrange-
ment. In reality, the upper side wall portion 34 and the lower
side wall portion 37 are formed in the form of one flat plate
and the inner panel bead portion 38 is formed by recessing a
central portion in the vehicle vertical direction thereof out-
ward in the vehicle width direction.

The inner panel bead portion 38 extends in the vehicle
longitudinal direction. The inner panel bead portion 38
includes an inner panel bead central portion 39 that is located
at a central part in the vehicle longitudinal direction thereof
and extends in the vehicle longitudinal direction, and a pair of
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inner panel bead end portions 44 that are located at both end
portions in the vehicle longitudinal direction of the inner
panel bead central portion 39 and extend in the vehicle lon-
gitudinal direction. The inner panel bead central portion 39
and the paired inner panel bead end portions 44 are formed in
the form of a gutter without joints or level differences.

The inner panel bead central portion 39 of the inner panel
bead portion 38 is, as in the case of the outer panel bead
central portion 22, a portion that is located generally between
the front floor cross member 4 and the rear floor cross member
5 (refer to FIG. 2). The inner panel bead central portion 39
includes an inner panel bead upper wall portion 40 that
extends outward in the vehicle width direction from a lower
end edge in the vehicle vertical direction of the upper side
wall portion 34, an inner panel bead lower wall portion 41 that
is inclined upward in the vehicle vertical direction and
extends outward in the vehicle width direction from an upper
end edge in the vehicle vertical direction of the lower side
wall portion 37, and an inner panel bead bottom wall portion
42 that is connected to an outer end edge in the vehicle width
direction of the inner panel bead upper wall portion 40 and an
outer end edge in the vehicle width direction of the inner
panel bead lower wall portion 41 and extends in the vehicle
vertical direction.

Thus, a ridge that extends in the vehicle longitudinal direc-
tion is formed between the upper side wall portion 34 and the
inner panel bead upper wall portion 40. A ridge that extends in
the vehicle longitudinal direction is formed between the inner
panel bead upper wall portion 40 and the inner panel bead
bottom wall portion 42. A ridge that extends in the vehicle
longitudinal direction is formed between the inner panel bead
bottom wall portion 42 and the inner panel bead lower wall
portion 41. A ridge that extends in the vehicle longitudinal
direction is formed between the inner panel bead lower wall
portion 41 and the lower side wall portion 37.

A lower surface 41a of the inner panel bead lower wall
portion 41 that faces downward in the vehicle vertical direc-
tion is a slope that faces outward in the vehicle width direc-
tion. The angle of inclination of the lower surface 414 toward
the outside in the vehicle width direction is gradually changed
such that it gradually decreases from the center in the vehicle
longitudinal direction toward the paired inner panel bead end
portions 44. At the connections with the paired inner panel
bead end portions 44, the angle of inclination of the lower
surface 41a toward the outside in the vehicle width direction
is 0°, and the inner panel bead lower wall portion 41 extends
only outward in the vehicle width direction from a lower end
edge in the vehicle vertical direction of the upper side wall
portion 34. The angle of inclination of the lower surface 41a
of'the inner panel bead lower wall portion 41 is generally the
same as the angle of inclination of the upper surface 23a of the
outer panel bead upper wall portion 23. The angle that is
formed by the upper side wall portion 34 and the inner panel
bead upper wall portion 40 is generally a right angle. The
angle that is formed by the inner panel bead upper wall
portion 40 and the inner panel bead bottom wall portion 42 is
generally a right angle.

The depth to which the inner panel bead central portion 39
is recessed outward in the vehicle width direction from the
upper side wall portion 34 and the lower side wall portion 37
is largest at the center in the vehicle longitudinal direction. In
other words, the recess is deepest at the center in the vehicle
longitudinal direction of the inner panel bead central portion
39. The depth is gradually changed such that it gradually
decreases toward the paired inner panel bead end portions 44.
It should be noted that the depth of the recess may be the same
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over a prescribed length at a center part in the vehicle longi-
tudinal direction of the inner panel bead central portion 39 as
shown in FIG. 7.

As shown in FIG. 2, the outer panel bead central portion 22
of'the outer panel 11 and the inner panel bead central portion
39 of the inner panel 12 are located in such locations that the
outer panel bead central portion 22 is brought into abutting
contact with the inner panel bead central portion 39 when the
outer panel 11 is pulled upward in the vehicle vertical direc-
tion and inward in the vehicle width direction.

Specifically, the upper surface 23a of the outer panel bead
upper wall portion 23 of the outer panel bead central portion
22 and the lower surface 41a of the inner panel bead lower
wall portion 41 of the inner panel bead central portion 39 are
opposed to each other. The lower surface 41a of the inner
panel bead lower wall portion 41 is located above the upper
surface 23a of the outer panel bead upper wall portion 23 in
the vehicle vertical direction, and the upper surface 23a of the
outer panel bead upper wall portion 23 and the lower surface
41a ofthe inner panel bead lower wall portion 41 overlap each
other (in the vehicle vertical direction) as seen in a plan view
of'the vehicle. The lower surface 41a of the inner panel bead
lower wall portion 41 is located on the inside of the upper
surface 23a of the outer panel bead upper wall portion 23 in
the vehicle width direction, and the upper surface 23a of the
outer panel bead upper wall portion 23 and the lower surface
41a ofthe inner panel bead lower wall portion 41 overlap each
other as seen in a side view of the vehicle.

As shown in FIG. 4, each inner panel bead end portion 44
of the inner panel bead portion 38 includes an inner panel
bead upper wall portion 45 that extends outward in the vehicle
width direction from a lower end edge in the vehicle vertical
direction of the upper side wall portion 34, an inner panel
bead lower wall portion 46 that extends outward in the vehicle
width direction from an upper end edge in the vehicle vertical
direction of'the lower side wall portion 37, and an inner panel
bead bottom wall portion 47 that is connected to an outer end
edge in the vehicle width direction of the inner panel bead
upper wall portion 45 and an outer end edge in the vehicle
width direction of the inner panel bead lower wall portion 46
and extends in the vehicle vertical direction.

Thus, aridge that extends in the vehicle longitudinal direc-
tion is formed between the upper side wall portion 34 and the
inner panel bead upper wall portion 45. A ridge that extends in
the vehicle longitudinal direction is formed between the inner
panel bead upper wall portion 45 and the inner panel bead
bottom wall portion 47. A ridge that extends in the vehicle
longitudinal direction is formed between the inner panel bead
bottom wall portion 47 and the inner panel bead lower wall
portion 46. A ridge that extends in the vehicle longitudinal
direction is formed between the inner panel bead lower wall
portion 46 and the lower side wall portion 37.

The angle that is formed by the upper side wall portion 34
and the inner panel bead upper wall portion 45 is generally a
right angle. The angle that is formed by the inner panel bead
upper wall portion 45 and the inner panel bead bottom wall
portion 47 is generally a right angle. The angle that is formed
by the inner panel bead bottom wall portion 47 and the inner
panel bead lower wall portion 46 is generally a right angle.
The angle that is formed by the inner panel bead lower wall
portion 46 and the lower side wall portion 37 is generally a
right angle.

As shown in FIG. 3 and FIG. 4, the upper flange portion 32
and the lower flange portion 35 of the inner panel 12, which is
constituted as described above, are joined to the upper flange
portion 15 of the outer panel 11 and the lower flange portion
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18 of the outer panel 11, respectively. As a result, a closed
cross-section is formed by the outer panel 11 and the inner
panel 12.

FIG. 9 is a perspective view that illustrates a part of a
backup panel. FIG. 10 is a cross-sectional view that is taken
along the line x-x that is shown in FIG. 9.

As shown in FIG. 1 to FIG. 4, FIG. 9 and FIG. 10, the
backup panel 13 extends in the vehicle longitudinal direction
from front ends in the vehicle longitudinal direction to the
rear ends in the vehicle longitudinal direction of the outer
panel 11 and the inner panel 12. The backup panel 13 is joined
to the inner panel 12 on the outside in the vehicle width
direction, and is joined to a floor panel 6 on the inside in the
vehicle width direction. The joint between the inner panel 12
and the backup panel 13 and the joint between the backup
panel 13 and the floor panel are made by resistance welding,
such as spot welding.

The backup panel 13 is formed by bending one steel plate.
The backup panel 13 includes a backup panel central bulging
portion 50 that is located at a central part in the vehicle
longitudinal direction thereof, and a pair of backup panel end
portions 59 that are located at both end portions in the vehicle
longitudinal direction of the backup panel central bulging
portion 50. The backup panel central bulging portion 50 is a
portion that is located generally between the front floor cross
member 4 and the rear floor cross member 5, and is located
opposed to the center pillar 2 with the outer panel 11 and the
inner panel 12 therebetween. It should be noted that the
backup panel central bulging portion 50 may extend forward
in the vehicle longitudinal direction beyond the front floor
cross member 4 and may extend rearward in the vehicle
longitudinal direction beyond the rear floor cross member 5 as
long as it is located at least between the front floor cross
member 4 and the rear floor cross member 5.

The backup panel central bulging portion 50 of the backup
panel 13 includes an upper flange portion 51 that is located in
an uppermost position in the vehicle vertical direction and
extends in the vehicle width direction, a side wall portion 52
that extends downward in the vehicle vertical direction from
an inner end edge in the vehicle width direction of the upper
flange portion 51, a large width portion 53 that extends inward
in the vehicle width direction from a lower end edge in the
vehicle vertical direction of the side wall portion 52, an upper
inclined wall portion 54 that is inclined inward in the vehicle
width direction and extends downward in the vehicle vertical
direction from an inner end edge in the vehicle width direc-
tion of the large width portion 53, a lower flange portion 55
that is located in a lowermost position in the vehicle vertical
direction and extends in the vehicle width direction, a lower
inclined wall portion 56 that is inclined outward in the vehicle
width direction and extends upward in the vehicle vertical
direction from an outer end edge in the vehicle width direc-
tion of the lower flange portion 55, and a backup panel bead
central portion 57 that is connected to a lower end edge in the
vehicle vertical direction of the upper inclined wall portion 54
and an upper end edge in the vehicle vertical direction of the
lower inclined wall portion 56 and is recessed outward in the
vehicle width direction.

Thus, a ridge that extends in the vehicle longitudinal direc-
tion is formed between the upper tlange portion 51 and the
side wall portion 52. A ridge that extends in the vehicle
longitudinal direction is formed between the side wall portion
52 and the large width portion 53. A ridge that extends in the
vehicle longitudinal direction in a curved fashion is formed
between the large width portion 53 and the upper inclined
wall portion 54. A ridge that extends in the vehicle longitu-
dinal direction in a curved fashion is formed between the
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upper inclined wall portion 54 and the backup panel bead
central portion 57. A ridge that extends in the vehicle longi-
tudinal direction in a curved fashion is formed between the
backup panel bead central portion 57 and the lower inclined
wall portion 56. A ridge that extends in the vehicle longitu-
dinal direction in a curved fashion is formed between the
lower inclined wall portion 56 and the lower flange portion
55.

The angle that is formed by the upper flange portion 51 and
the side wall portion 52 is generally a right angle. The angle
that is formed by the side wall portion 52 and the large width
portion 53 is generally a right angle. The upper inclined wall
portion 54 and the lower inclined wall portion 56 are located
in a linear arrangement. In reality, the upper inclined wall
portion 54 and the lower inclined wall portion 56 are formed
in the form of one flat plate and the backup panel bead central
portion 57 is formed by recessing a central portion in the
vehicle vertical direction thereof outward in the vehicle width
direction.

The width to which the large width portion 53 bulges
inward in the vehicle width direction from the side wall
portion 52 is largest at the center in the vehicle longitudinal
direction. In other words, the large width portion 53 bulges
inward in the vehicle width direction most significantly at the
center in the vehicle longitudinal direction. The width is
gradually changed such that it gradually decreases toward the
paired backup panel end portions 59. It should be noted that
the width to which the large width portion 53 bulges inward in
the vehicle width direction may be the same over a prescribed
length at a center part in the vehicle longitudinal direction
thereof.

The angle of inclination of the upper inclined wall portion
54 and the lower inclined wall portion 56 in the vehicle width
direction is gradually changed such that it gradually
decreases from the center in the vehicle longitudinal direction
toward the paired backup panel end portions 59. At the con-
nections with the paired backup panel end portions 59, the
angle of inclination of the upper inclined wall portion 54 and
the lower inclined wall portion 56 in the vehicle width direc-
tion is 0°, and the upper inclined wall portion 54 extends only
downward in the vehicle vertical direction from an inner end
edge in the vehicle width direction of the large width portion
53 and the lower inclined wall portion 56 extends only
upward in the vehicle vertical direction from an outer end
edge in the vehicle width direction of the lower flange portion
55.

The backup panel bead central portion 57 extends in the
vehicle longitudinal direction. The backup panel bead central
portion 57 may have any shape. While the backup panel bead
central portion 57 is formed along only a part of the backup
panel central bulging portion 50 in the drawing, the backup
panel bead central portion 57 may be formed along the entire
portion of the backup panel central bulging portion 50.

As shown in FIG. 3, the upper flange portion 51, the side
wall portion 52 and the lower flange portion 55 of the backup
panel central bulging portion 50, which is constituted as
described above, are joined to the top wall portion 33 of the
inner panel 12, the upper side wall portion 34 of the inner
panel 12 and the floor panel 6, respectively. Thus, a closed
cross-section is formed by the inner panel 12, the backup
panel central bulging portion 50 and the floor panel 6. Also,
because the backup panel central bulging portion 50 is joined
to the inner panel 12 as described above, the ridge between the
top wall portion 33 and the upper side wall portion 34 of the
inner panel 12 is reinforced by the upper flange portion 51 and
the side wall portion 52.
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Each backup panel end portion 59 of the backup panel 13
includes an upper flange portion 60 that is located in an
uppermost position in the vehicle vertical direction and
extends in the vehicle width direction, an upper side wall
portion 61 that extends downward in the vehicle vertical
direction from an inner end edge in the vehicle width direc-
tion of the upper flange portion 60, a lower flange portion 62
that is located in a lowermost position in the vehicle vertical
direction and extends in the vehicle width direction, a lower
side wall portion 63 that extends upward in the vehicle verti-
cal direction from an outer end edge in the vehicle width
direction of the lower flange portion 62, and a backup panel
bead end portion 64 that is connected to a lower end edge in
the vehicle vertical direction of the upper side wall portion 61
and an upper end edge in the vehicle vertical direction of the
lower side wall portion 63 and protrudes inward in the vehicle
width direction.

Thus, a ridge that extends in the vehicle longitudinal direc-
tion is formed between the upper tlange portion 60 and the
upper side wall portion 61. A ridge that extends in the vehicle
longitudinal direction is formed between the lower flange
portion 62 and the lower side wall portion 63.

The angle that is formed by the upper flange portion 60 and
the upper side wall portion 61 is generally a right angle. The
angle that is formed by the lower flange portion 62 and the
lower side wall portion 63 is generally a right angle. The
upper side wall portion 61 and the lower side wall portion 63
are located in a linear arrangement. In reality, the upper
inclined wall portion 54 and the lower inclined wall portion
56 are formed in the form of one flat plate and the backup
panel bead central portion 57 is formed by recessing a central
portion in the vehicle vertical direction thereof outward in the
vehicle width direction. The upper flange portion 60 of the
backup panel end portion 59 is coupled to the upper flange
portion 51 of the backup panel central bulging portion 50, the
upper side wall portion 61 of the backup panel end portion 59
is coupled to the side wall portion 52, the upper inclined wall
portion 54 and the lower inclined wall portion 56 of the
backup panel central bulging portion 50, and the lower flange
portion 62 of the backup panel end portion 59 is coupled to the
lower flange portion 55 of the backup panel central bulging
portion 50.

The backup panel bead end portion 64 extends in the
vehicle longitudinal direction. While the backup panel bead
end portion 64 is formed along the entire portion of each
backup panel end portion 59 in the drawing, the backup panel
bead end portion 64 may be formed along only a part of each
backup panel end portion 59.

The backup panel bead end portion 64 includes a backup
panel bead upper wall portion 65 that extends inward in the
vehicle width direction from a lower end edge in the vehicle
vertical direction of the upper side wall portion 61, a backup
panel bead lower wall portion 66 that extends inward in the
vehicle width direction from an upper end edge in the vehicle
vertical direction of the lower side wall portion 63, and a
backup panel bead top wall portion 67 that is connected to an
inner end edge in the vehicle width direction of the backup
panel bead upper wall portion 65 and an inner end edge in the
vehicle width direction of the backup panel bead lower wall
portion 66 and extends in the vehicle vertical direction.

Thus, a ridge that extends in the vehicle longitudinal direc-
tion is formed between the upper side wall portion 61 and the
backup panel bead upper wall portion 65. A ridge that extends
in the vehicle longitudinal direction is formed between the
backup panel bead upper wall portion 65 and the backup
panel bead top wall portion 67. A ridge that extends in the
vehicle longitudinal direction is formed between the backup
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panel bead top wall portion 67 and the backup panel bead
lower wall portion 66. A ridge that extends in the vehicle
longitudinal direction is formed between the backup panel
bead lower wall portion 66 and the lower side wall portion 63.

The angle that is formed by the upper side wall portion 61
and the backup panel bead upper wall portion 65 is generally
a right angle. The angle that is formed by the backup panel
bead upper wall portion 65 and the backup panel bead top
wall portion 67 is generally a right angle. The angle that is
formed by the backup panel bead top wall portion 67 and the
backup panel bead lower wall portion 66 is generally a right
angle. The angle that is formed by the backup panel bead
lower wall portion 66 and the lower side wall portion 63 is
generally a right angle.

As shown in FIG. 4, the upper flange portion 60, the upper
side wall portion 61, the lower side wall portion 63 and the
lower flange portion 62 of the backup panel end portion 59,
which is constituted as described above, are joined to the top
wall portion 33 of the inner panel 12, the upper side wall
portion 34 of the inner panel 12, the lower side wall portion 37
of'the inner panel 12 and the floor panel 6, respectively. Thus,
aclosed cross-section is formed by the backup panel bead end
portion 64 of the backup panel end portion 59 and the inner
panel bead end portion 44 of the inner panel 12. Also, because
the backup panel end portion 59 is joined to the inner panel 12
as described above, the ridge between the top wall portion 33
and the upper side wall portion 34 of the inner panel 12 is
reinforced by the upper flange portion 60 and the upper side
wall portion 61.

As shown in FIG. 1 and FIG. 2, the front floor cross mem-
ber 4 and the rear floor cross member 5 are joined to the
backup panel central bulging portion 50. Specifically, the
front floor cross member 4 is joined to a front portion in the
vehicle longitudinal direction of the backup panel central
bulging portion 50, and the rear floor cross member 5 is joined
to a rear portion in the vehicle longitudinal direction of the
backup panel central bulging portion 50. The joint between
the backup panel central bulging portion 50 and the front floor
cross member 4 and the rear floor cross member 5 is made by
resistance welding, such as spot welding.

The front floor cross member 4 is formed to have generally
the same height as the backup panel central bulging portion
50. On the other hand, the rear floor cross member 5 is formed
to have a lower height than the backup panel central bulging
portion 50 because it is located under the feet of rear-seat
passengers who would occupy the rear seats. For example, the
rear floor cross member 5 is formed to have a height that is
equal to or lower than a half of the height of the backup panel
central bulging portion 50.

The front floor cross member 4 and the rear floor cross
member 5 extend in the vehicle width direction from the
backup panel central bulging portion 50 on the right side of
the vehicle to the backup panel central bulging portion 50 on
the left side of the vehicle.

As described above, according to the vehicle-body side
part structure 1 of this embodiment, the rigidity in the vehicle
width direction and the vehicle longitudinal direction is
enhanced by the side sill 3. It is, therefore, possible to improve
the collision performance against various modes of collision
including lateral collision and front collision while achieving
weight reduction.

In other words, because the outer panel bead central por-
tion 22 is formed in the outer panel 11 and the inner panel
bead central portion 39 is formed in the inner panel 12 in the
vehicle-body side part structure 1, the rigidity in the vehicle
width direction in a central portion in the vehicle longitudinal
direction can be enhanced.
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In the vehicle-body side part structure 1, the outer panel
bead central portion 22 and the inner panel bead central
portion 39 are located in such locations that the outer panel
bead central portion 22 is brought into abutting contact with
the inner panel bead central portion 39 when the outer panel
11 is pulled upward in the vehicle vertical direction and
inward in the vehicle width direction. Thus, at the time of a
lateral collision, because the outer panel bead central portion
22 is inhibited from moving upward in the vehicle vertical
direction and inward in the vehicle width direction by the
inner panel bead central portion 39, the outer panel 11 is
prevented from being deformed.

Specifically, the inner panel bead central portion 39 is
located above the outer panel bead central portion 22 in the
vehicle vertical direction, and it is, therefore, ensured that the
outer panel bead central portion 22 is brought into abutting
contact with the inner panel bead central portion 39 when the
outer panel 11 is pulled upward in the vehicle vertical direc-
tion.

In addition, because the upper surface 23a of the outer
panel bead central portion 22 is a slope that faces inward in the
vehicle width direction and because the lower surface 41a of
the inner panel bead central portion 39 is a slope that faces
outward in the vehicle width direction, the upper surface 23a
and the lower surface 41a can be opposed to each other. Thus,
because the upper surface 23a and the lower surface 41a can
be brought into face-to-face contact at the time of a lateral
collision, the outer panel bead central portion 22 can be
effectively inhibited from moving upward in the vehicle ver-
tical direction and inward in the vehicle width direction to
further prevent rotational displacement of the side sill 3.

In addition, the lower surface 41a of the inner panel bead
central portion 39 is located on the inside in the vehicle width
direction of the upper surface 23a of the outer panel bead
central portion 22, and it is, therefore, ensured that the outer
panel bead central portion 22 is brought into abutting contact
with the inner panel bead central portion 39 when the outer
panel 11 is pulled inward in the vehicle width direction.

In the vehicle-body side part structure 1, the outer panel
bead central portion 22 and the inner panel bead central
portion 39 extend in the vehicle longitudinal direction and
their deepest parts are formed at the center in the vehicle
longitudinal direction. It is, therefore, possible to enhance the
rigidity in the vehicle width direction in a central portion in
the vehicle longitudinal direction while achieving simplifica-
tion and weight reduction of the vehicle-body side part struc-
ture.

In the vehicle-body side part structure 1, the outer panel
bead end portions 27, which extend in the vehicle longitudi-
nal direction, are formed in the outer panel 11 and the inner
panel bead end portions 44, which extend in the vehicle
longitudinal direction, are formed in the inner panel 12. Thus,
the rigidity in the vehicle longitudinal direction in end por-
tions in the vehicle longitudinal direction can be enhanced.

In the vehicle-body side part structure 1, the backup panel
13 has the backup panel central bulging portion 50 in a central
portion in the vehicle longitudinal direction thereof, and the
front floor cross member 4 and the rear floor cross member 5
are joined to the vicinity of both end portions in the vehicle
longitudinal direction of the backup panel central bulging
portion 50. Thus, the rigidity in the vehicle width direction in
a central portion in the vehicle longitudinal direction can be
enhanced. In addition, at the time of a lateral collision, the
side sill 3 is prevented from collapsing inward in the vehicle
width direction because the backup panel central bulging
portion 50 supports the side sill 3 from inside in the vehicle
width direction. As a result, the side sill 3 is prevented from
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undergoing cross-sectional deformation, and the rigidity of
the vehicle body against a lateral collision can be enhanced.

In the vehicle-body side part structure 1, the backup panel
central bulging portion 50 is inclined. Thus, the side sill 3 is
further prevented from collapsing inward in the vehicle width
direction.

In the vehicle-body side part structure 1, a first closed
cross-section is formed by the inner panel 12, the backup
panel central bulging portion 50 and the floor panel 6. Thus,
the rigidity in the vehicle longitudinal direction and the
vehicle width direction in a central portion in the vehicle
longitudinal direction can be enhanced.

In the vehicle-body side part structure 1, second closed
cross-sections are formed by the inner panel bead end por-
tions 44, which are formed in the inner panel 12, and the
backup panel bead end portions 64, which are formed in the
backup panel 13. Thus, the rigidity in the vehicle longitudinal
direction and the vehicle width direction in end portions in the
vehicle longitudinal direction is enhanced by the second
closed cross-sections. In addition, a plurality of ridges that
extend in the vehicle longitudinal direction is formed in the
inner panel bead end portions 44 and the backup panel bead
end portions 64, which form the second closed cross-sections,
to increase the number of ridges that extend in the vehicle
longitudinal direction. Thus, when there is an input of load in
the vehicle longitudinal direction, the input load can be
shared by the increased ridges. As a result, the collision per-
formance can be improved.

In the vehicle-body side part structure 1, the ridge between
the top wall portion 33 and the upper side wall portion 34 of
the inner panel 12 is reinforced by the upper flange portion 51
and the side wall portion 52 of the backup panel central
bulging portion 50. Thus, the shape-maintaining rigidity of
this ridge is enhanced, and the inner panel 12 can be prevented
from being deformed.

In the vehicle-body side part structure 1, the side wall
portion 52 is joined to the upper side wall portion 34 of the
inner panel 12 and a generally right angle is formed between
the side wall portion 52 and the large width portion 53 to form
a ridge that extends in the vehicle longitudinal direction
between the side wall portion 52 and the large width portion
53 to increase the number of ridges that extend in the vehicle
longitudinal direction. Thus, when there is an input of load in
the vehicle longitudinal direction, the input load can be
shared by the increased ridges. As a result, the collision per-
formance can be improved.

Referring now to FIG. 11 and FIG. 12, the state of defor-
mation of the vehicle-body side part structure at the time of a
lateral collision is described. FIG. 11 is a diagram that illus-
trates how a conventional vehicle-body side part structure is
deformed at the time of a lateral collision. FIG. 12 is a dia-
gram that illustrates how a vehicle-body side part structure
according to the first embodiment is deformed at the time of
a lateral collision.

As shown in FIG. 11, a side sill 101 that is used in a
conventional vehicle-body side part structure 100 is consti-
tuted of an outer panel 102 that is located on the outside in the
vehicle width direction and an inner panel 103 that is located
on the inside in the vehicle width direction. A rectangular
closed cross-section is formed by joining the outer panel 102
and the inner panel 103.

In the conventional vehicle-body side part structure 100,
when another vehicle makes a lateral collision on the center
pillar 2 of the subject vehicle, a load F that is applied toward
the inside in the vehicle width direction from the outside in
the vehicle width direction is input into the center pillar 2.
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Then, the center pillar 2 is collapsed inward in the vehicle
width direction and pulled upward in the vehicle vertical
direction by the load F.

Then, the side sill 101, which is joined to the center pillar
2, is significantly deformed upward in the vehicle vertical
direction because the outer panel 102 is pulled upward in the
vehicle vertical direction by the center pillar 2.

A rear floor cross member 5 is located on the inside in the
vehicle width direction of the center pillar 2 with the side sill
101 therebetween. Thus, the rear floor cross member 5 tends
to support the side sill 101 from inside in the vehicle width
direction when the side sill 101 tends to be collapsed inward
in the vehicle width direction. However, the rear floor cross
member 5 is lower than the backup panel central bulging
portion 50. Thus, the rear floor cross member 5 cannot sup-
port the side sill 101 when the side sill 101 tends to be
collapsed inward in the vehicle width direction, and the side
sill 101 is collapsed inward in the vehicle width direction in a
rotating fashion.

Thus, to prevent such deformation in the conventional
vehicle-body side part structure 100, it is necessary to attach
various additional reinforcing members, such as patches and
bulkheads, to the side sill 101.

In contrast, in the vehicle-body side part structure 1 accord-
ing to this embodiment, the rigidity of the side sill 3 in the
vehicle width direction is enhanced by the backup panel
central bulging portion 50 of the backup panel 13, the upper
inclined wall portion 54 and the lower inclined wall portion
56 of the backup panel central bulging portion 50, the backup
panel bead central portion 57 that is formed in the backup
panel central bulging portion 50, the outer panel bead central
portion 22 ofthe outer panel bead portion 21 that is formed in
the outer panel 11, and the inner panel bead central portion 39
of the inner panel bead portion 38 that is formed in the inner
panel 12 as shown in FIG. 12. Thus, the amount of deforma-
tion of the side sill 3 can be reduced and the amount of inward
collapse of the center pillar 2 in the vehicle width direction
can be reduced compared to those in the conventional vehicle-
body side part structure 100.

In addition, even if the side sill 3 is deformed in such a
manner as to collapse inward in the vehicle width direction,
the side sill 3 is prevented from being deformed in such a
manner as to collapse inward in the vehicle width direction
because the outer panel bead central portion 22 is brought into
abutting contact with the inner panel bead central portion 39.
Thus, the amount of deformation of the side sill 3 can be
further reduced and the amount of inward collapse of the
center pillar 2 in the vehicle width direction can be further
reduced compared to those in the conventional vehicle-body
side part structure 100.

Second Embodiment

FIG. 13 is a perspective view that illustrates a part of a
vehicle-body side part structure according to a second
embodiment. FIG. 14 is a partial cross-sectional view that is
taken along the line XIV-XIV that is shown in FIG. 13;

As shown in FIG. 13 and FIG. 14, a vehicle-body side part
structure 71 according to the second embodiment is essen-
tially the same as the vehicle-body side part structure 1
according to the first embodiment and is different only in the
structure of end portions in the vehicle longitudinal direction
of the backup panel. Thus, in the following description, only
the differences from the first embodiment are described and
the description of the same parts as those of the first embodi-
ment is omitted.
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A backup panel 72 of the side sill 3 that constitutes the
vehicle-body side part structure 71 according to the second
embodiment is essentially the same as the backup panel 13 of
the side sill 3 that constitutes the vehicle-body side part struc-
ture 1 according to the first embodiment, and is different from
the vehicle-body side part structure 1 according to the first
embodiment only in that the backup panel end portions 59 are
changed to backup panel end portions 74.

Each backup panel end portion 74 includes an upper flange
portion 75 that is located in an uppermost position in the
vehicle vertical direction and extends in the vehicle width
direction, an upper side wall portion 76 that extends down-
ward in the vehicle vertical direction from an inner end edge
in the vehicle width direction of the upper flange portion 75,
a lower flange portion 77 that is located in a lowermost posi-
tion in the vehicle vertical direction and extends in the vehicle
width direction, alower bead side wall portion 78 that extends
upward in the vehicle vertical direction from an outer end
edge in the vehicle width direction of the lower flange portion
77, a lower bead top wall portion 79 that extends outward in
the vehicle width direction from an upper end edge in the
vehicle vertical direction of the lower bead side wall portion
78, a lower side wall portion 80 that extends upward in the
vehicle vertical direction from an outer end edge in the
vehicle width direction of the lower bead top wall portion 79,
and a backup panel bead end portion 82 that is connected to a
lower end edge in the vehicle vertical direction of the upper
side wall portion 76 and an upper end edge in the vehicle
vertical direction of the lower side wall portion 80 and pro-
trudes inward in the vehicle width direction.

Thus, aridge that extends in the vehicle longitudinal direc-
tion is formed between the lower flange portion 77 and the
lower bead side wall portion 78. A ridge that extends in the
vehicle longitudinal direction is formed between the lower
bead side wall portion 78 and the lower bead top wall portion
79. A ridge that extends in the vehicle longitudinal direction
is formed between the lower bead top wall portion 79 and the
lower side wall portion 80.

The angle that is formed by the upper flange portion 75 and
the upper side wall portion 76 is generally a right angle. The
angle that is formed by the lower flange portion 77 and the
lower bead side wall portion 78 is generally a right angle. The
angle that is formed by the lower bead side wall portion 78
and the lower bead top wall portion 79 is generally a right
angle. The angle that is formed by the lower bead top wall
portion 79 and the lower side wall portion 80 is generally a
right angle. Thus, the lower bead side wall portion 78 and the
lower bead top wall portion 79 form a bead-like raised portion
that protrudes upward in the vehicle vertical direction and
inward in the vehicle width direction from the lower flange
portion 77 and the lower side wall portion 80.

The lower bead side wall portion 78 and the lower bead top
wall portion 79 extend in the vehicle longitudinal direction.
While the lower bead side wall portion 78 and the lower bead
top wall portion 79 are formed along almost the entire portion
of'each backup panel end portion 74 in the drawing, the lower
bead side wall portion 78 and the lower bead top wall portion
79 may be formed along the entire portion of each backup
panel end portion 74. Alternatively, the lower bead side wall
portion 78 and the lower bead top wall portion 79 may be
formed along only an end portion in the vehicle longitudinal
direction of each backup panel end portion 74.

The upper flange portion 75, the upper side wall portion 76,
the lower side wall portion 80 and the lower flange portion 77
of the backup panel end portion 74, which is constituted as
described above, are joined to the top wall portion 33 of the
inner panel 12, the upper side wall portion 34 of the inner
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panel 12, the lower side wall portion 37 of the inner panel 12,
and the floor panel 6, respectively. Thus, a closed cross-
section is formed by the backup panel bead end portion 82 of
the backup panel end portion 74 and the inner panel bead end
portion 44 of the inner panel 12, and a closed cross-section is
formed by the lower bead side wall portion 78 and the lower
bead top wall portion 79 of the backup panel end portion 74,
the lower side wall portion 37 of the inner panel 12 and the
floor panel 6. Also, because the backup panel end portion 74
is joined to the inner panel 12 as described above, the ridge
between the top wall portion 33 and the upper side wall
portion 34 of the inner panel 12 is reinforced by the upper
flange portion 75 and the upper side wall portion 76.

As described above, according to the vehicle-body side
part structure 71 of the second embodiment, third closed
cross-sections are formed by the lower bead side wall por-
tions 78 and the lower bead top wall portions 79 of the backup
panel end portions 74, the lower side wall portion 37 of the
inner panel 12 and the floor panel 6. Thus, the rigidity in the
vehicle longitudinal direction and the vehicle width direction
in end portions in the vehicle longitudinal direction can be
enhanced. In addition, a plurality of ridges that extend in the
vehicle longitudinal direction is formed along the lower bead
side wall portions 78 and the lower bead top wall portions 79
of'the backup panel end portions 74 that form the third closed
cross-sections to increase the number of ridges that extend in
the vehicle longitudinal direction. Thus, when there is an
input of load in the vehicle longitudinal direction, the input
load can be shared by the increased ridges. As a result, the
collision performance can be improved.

In addition, because the closed cross-sections enhances the
rigidity of the junction between the inner panel 12 and the
floor panel 6, the inner panel 12 can be prevented from being
bent relative to the floor panel 6. Thus, the side sill 3 can be
further prevented from being collapsed inward in the vehicle
width direction.

Third Embodiment

FIG. 15 is a perspective view that illustrates members that
are used in a vehicle-body side part structure according to a
third embodiment, in which (a) shows an outer panel, (b)
shows an inner panel and (c) shows a backup panel.

As shown in FIG. 15, the outer panel 11a, the inner panel
12a and the backup panel 13a that are used in the vehicle-
body side part structure according to the third embodiment
have varying strength in the vehicle vertical direction.

In other words, the strength of upper portions A in the
vehicle vertical direction of the outer panel 11a, the inner
panel 12a and the backup panel 13a is increased by, for
example, a heat treatment so that the strength of the upper
portions A can be higher than that of lower portions B of the
inner panel 12a and the backup panel 13a that form lower
portions in the vehicle vertical direction thereof.

In general, as the deformation of an upper portion in the
vehicle vertical direction of a side sill increases, the amount of
inward collapse of the center pillar in the vehicle width direc-
tion increases. On the other hand, when the material of a side
sill is changed or the thickness of a side sill is increased to
increase the strength of the side sill, the weight of the side sill
increases.

Thus, by varying the strength of the outer panel 11a, the
inner panel 12a and the backup panel 13a in the vehicle
vertical direction as described above, it is possible to reduce
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the weight of the entire side sill while providing an upper
portion in the vehicle vertical direction with sufficient
strength.

Fourth Embodiment

FIG. 16 is a partial cross-sectional view of a vehicle-body
side part structure according to a fourth embodiment.

As shownin FIG. 16, an outer panel 115, an inner panel 126
and a backup panel 135 that are used in the vehicle-body side
part structure of the fourth embodiment have a varying thick-
ness in the vehicle vertical direction.

In other words, the thickness of the outer panel 115, the
inner panel 126 and the backup panel 1356 is gradually
increased from a lower end edge in the vehicle vertical direc-
tion to an upper end edge in the vehicle vertical direction.

By varying the thickness of the outer panel 115, the inner
panel 1256 and the backup panel 135 in the vehicle vertical
direction as described above, it is possible to reduce the
weight of the entire side sill while providing an upper portion
in the vehicle vertical direction with sufficient strength.

While preferred embodiments of the present invention
have been described in the foregoing, the present invention is
not limited to the above embodiments.

For example, while various specific examples of lateral
high-rigidity portion and longitudinal high-rigidity portion
are described in the above embodiments, the present inven-
tion does not necessarily include all of them as long as it
includes at least one of them. Also, the lateral high-rigidity
portion and the longitudinal high-rigidity portion of the
present invention are not limited to those that are described in
the above embodiments, and may be in any form as long as the
rigidity in the vehicle width direction and the vehicle longi-
tudinal direction can be enhanced. In addition, the lateral
high-rigidity portion and the longitudinal high-rigidity por-
tion of the present invention do not have to be formed in all of
the outer panel, inner panel and backup panel and may be
formed in at least one of the outer panel, inner panel and
backup panel.

While the backup panel 13 is described to extend from the
front end in the vehicle longitudinal direction to the rear end
in the vehicle longitudinal direction of the outer panel 11 and
the inner panel 12, the backup panel 13 only has to extend at
least from a front end portion in the vehicle longitudinal
direction of the outer panel 11 and the inner panel 12 beyond
the center pillar 2 toward a rear end portion in the vehicle
longitudinal direction of the outer panel 11 and the inner
panel 12.

While the second closed cross-sections and the third closed
cross-sections are described to be formed in both end portions
in the vehicle longitudinal direction in the above embodi-
ments, a second closed cross-section and a third closed cross-
section may be formed only in one end portion in the vehicle
longitudinal direction. In this case, the second closed cross-
section can be formed only in one end portion in the vehicle
longitudinal direction when the inner panel bead end portion
44 is formed only in one end portion of the inner panel 12 in
the vehicle longitudinal direction and the backup panel bead
end portion 64 is formed only in one end portion of the backup
panel 13 in the vehicle longitudinal direction. Also, when the
backup panel end portion 74 in which the lower bead side wall
portion 78 and the lower bead top wall portion 79 are formed
is formed only in one end portion of the backup panel 13 in the
vehicle longitudinal direction, the third closed cross-section
can be formed only in one end portion in the vehicle longitu-
dinal direction.

10

15

20

25

30

35

40

45

50

55

60

65

22
INDUSTRIAL APPLICABILITY

The present invention is usable in a side part structure of a
vehicle in which a side sill is joined to a center pillar and a
floor panel.

DESCRIPTION OF REFERENCE NUMERALS
AND SYMBOLS

1: vehicle-body side part structure according to first
embodiment, 2: center pillar, 3: side sill, 4: front floor cross
member, 5: rear floor cross member, 6: floor panel, 11: outer
panel, 11a: outer panel, 115: outer panel, 12: inner panel, 12a:
inner panel, 125: inner panel, 13: backup panel (reinforcing
member), 13a: backup panel, 136: backup panel, 15: upper
flange portion, 16: top wall portion, 17: upper side wall por-
tion, 18: lower flange portion, 19: bottom wall portion, 20:
lower side wall portion, 21: outer panel bead portion (first
outer panel recessed portion), 22: outer panel bead central
portion (first outer panel recessed portion), 23: outer panel
bead upper wall portion, 23a: upper surface of outer panel
bead upper wall portion, 24: outer panel bead lower wall
portion, 25: outer panel bead bottom wall portion, 27: outer
panel bead end portion, 28: outer panel bead upper wall
portion, 29: outer panel bead lower wall portion, 30: outer
panel bead bottom wall portion, 32: upper flange portion, 33:
top wall portion, 34: upper side wall portion (side wall por-
tion), 35: lower flange portion, 36: bottom wall portion, 37:
lower side wall portion (side wall portion), 38: inner panel
bead portion (first inner panel recessed portion, second inner
panel recessed portion, side wall portion), 39: inner panel
bead central portion (first inner panel recessed portion, side
wall portion), 40: inner panel bead upper wall portion, 41:
inner panel bead lower wall portion, 41a: lower surface of
inner panel bead lower wall portion, 42: inner panel bead
bottom wall portion, 44: inner panel bead end portion (second
inner panel recessed portion), 45: inner panel bead upper wall
portion, 46: inner panel bead lower wall portion, 47: inner
panel bead bottom wall portion, 50: backup panel central
bulging portion (bulging portion), 51: upper flange portion,
52: side wall portion, 53: large width portion, 54: upper
inclined wall portion, 55: lower flange portion, 56: lower
inclined wall portion, 57: backup panel bead central portion,
59: backup panel end portion, 60: upper flange portion, 61:
upper side wall portion, 62: lower flange portion, 63: lower
side wall portion, 64: backup panel bead end portion (first
reinforcing member raised portion), 65: backup panel bead
upper wall portion, 66: backup panel bead lower wall portion,
67: backup panel bead top wall portion, 71: vehicle-body side
part structure according to second embodiment, 72: backup
panel, 74: backup panel end portion, 75: upper flange portion,
76: upper side wall portion, 77: lower flange portion, 78:
lower bead side wall portion (second reinforcing member
raised portion), 79: lower bead top wall portion (second rein-
forcing member raised portion), 80: lower side wall portion,
82: backup panel bead end portion, 100: conventional
vehicle-body side part structure, 101: side sill, 102: outer
panel, 103: inner panel, A: upper portion, B: lower portion, F:
load.

The invention claimed is:

1. A vehicle-body side part structure, comprising:

a side sill that includes an outer panel that is located on the
outside in a vehicle width direction and extends in a
vehicle longitudinal direction and an inner panel that is
located on the inside in a vehicle width direction and
extends in a vehicle longitudinal direction, the side sill
being joined to a center pillar;
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a floor panel that is joined to a lower portion in a vehicle
vertical direction of the side sill; and
areinforcing member that extends from a front end portion
of the side sill toward a rear end portion of the side sill
beyond at least the center pillar and is joined to the inner
panel and the floor panel,
wherein a lateral high-rigidity portion that has an increased
rigidity in the vehicle width direction is formed in a
central portion in the vehicle longitudinal direction of at
least one of the side sill and the reinforcing member,
wherein a longitudinal high-rigidity portion that has an
increased rigidity in the vehicle longitudinal direction is
formed in an end portion in the vehicle longitudinal
direction of at least one of the side sill and the reinforc-
ing member,
wherein a second inner panel recessed portion that is
recessed outward in the vehicle width direction and
extends in the vehicle longitudinal direction is formed in
at least one of end portions in the vehicle longitudinal
direction of the inner panel,
wherein a first reinforcing member raised portion that pro-
trudes inward in the vehicle width direction and extends
in the vehicle longitudinal direction is formed in at least
one of end portions in the vehicle longitudinal direction
of the reinforcing member, and
wherein a second closed cross-section is formed by the
second inner panel recessed portion and the first rein-
forcing member raised portion.
2. The vehicle-body side part structure according to claim
15
wherein a first outer panel recessed portion that is recessed
toward the inner panel is formed in a central portion in
the vehicle longitudinal direction of the outer panel, and
wherein a first inner panel recessed portion that is recessed
toward the outer panel is formed in a central portion in
the vehicle longitudinal direction of the inner panel.
3. The vehicle-body side part structure according to claim
25
wherein the first outer panel recessed portion and the first
inner panel recessed portion are located in such loca-
tions that the first outer panel recessed portion is brought
into abutting contact with the first inner panel recessed
portion when the outer panel is pulled upward in the
vehicle vertical direction and inward in the vehicle width
direction.
4. The vehicle-body side part structure according to claim
3 ’
wherein the first inner panel recessed portion is located
above the first outer panel recessed portion in the vehicle
vertical direction.
5. The vehicle-body side part structure according to claim
45
wherein anupper surface in the vehicle vertical direction of
the first outer panel recessed portion is a slope that faces
inward in the vehicle width direction, and
wherein a lower surface in the vehicle vertical direction of
the first inner panel recessed portion is a slope that faces
outward in the vehicle width direction.
6. The vehicle-body side part structure according to claim
25
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wherein the first outer panel recessed portion and the first
inner panel recessed portion extend in the vehicle lon-
gitudinal direction with the deepest part formed in a
central portion in the vehicle longitudinal direction
thereof.
7. The vehicle-body side part structure according to claim
15
wherein the reinforcing member has a bulging portion that
bulges inward in the vehicle width direction in a central
portion in the vehicle longitudinal direction thereof, and
wherein a pair of floor cross members that extend in the
vehicle width direction are joined to the vicinity of both
end portions in the vehicle longitudinal direction of the
bulging portion of the reinforcing member.
8. The vehicle-body side part structure according to claim
75
wherein the bulging portion is inclined inward in the
vehicle width direction from the location of the junction
with the inner panel to the location of the junction with
the floor panel.
9. The vehicle-body side part structure according to claim
15
wherein a first closed cross-section is formed by the inner
panel, the reinforcing member and the floor panel.
10. The vehicle-body side part structure according to claim
15
wherein a second reinforcing member raised portion that
protrudes inward in the vehicle width direction and
extends in the vehicle longitudinal direction is formed in
a lower end portion in the vehicle vertical direction of at
least one of end portions in the vehicle longitudinal
direction of the reinforcing member, and
wherein a third closed cross-section is formed by the sec-
ond reinforcing member raised portion, the inner panel
and the floor panel.
11. The vehicle-body side part structure according to claim
15
wherein the inner panel includes an upper flange portion
and a lower flange portion that are joined to the outer
panel at ail upper portion and a lower portion, respec-
tively, in the vehicle vertical direction thereof, a top wall
portion that extends inward in the vehicle width direc-
tion from the upper flange portion, a bottom wall portion
that extends inward in the vehicle width direction from
the lower flange portion, and a side wall portion that is
connected to inner end edges in the vehicle width direc-
tion of the top wall portion and the bottom wall portion,
and
wherein the reinforcing member is joined to the top wall
portion and the side wall portion to reinforce the ridge
between the top wall portion and the side wall portion.
12. The vehicle-body side part structure according to claim
15
wherein the strength of the side sill and the reinforcing
portion is higher in an upper part in the vehicle vertical
direction than in a lower part in the vehicle vertical
direction.



